throughout life. The authors also show that overall p57 protein expression in stem cells is reduced by running, an experimental paradigm known to stimulate hippocampal neurogenesis, suggesting that reduction of p57 contributes to the increase in stem cell activity produced by this stimulus.
The results of this study are important as very few cell cycle regulators are known to control the activity of adult neural stem cells. The manuscript is overall well documented and convincing, and can be published without revision.
Referee #2
In their manuscript "p57 Controls Adult Neural Stem Cell Quiescence and Modulates the Pace of Lifelong Neurogenesis" Furutachi and colleagues analyzed the role of p57 in the context of adult hippocampal neurogenesis. They show that p57 is expressed in radial glia like neural stem cells (NSCs) and use a conditional genetic knock-out approach that results in increased proliferation of NSCs and increased neurogenesis. In addition, the authors here used various paradigms that alter neurogenesis such as running and AraC treatment to show that p57 levels do influence proliferation also under these conditions. Furthermore, the authors assess the long-term effect of p57 ablation in more than 2-year old mice and show that despite the initial increase in neurogenesis, long-term p57 deletion leads to a reduced number of NSCs and newborn neurons.
-This is an interesting and solid study. The results are not completely unexpected given the previously described function for p57 in other somatic stem cells. Unfortunately, the authors did not use a reporter mouse line, which would have enabled them to restrict their analyses to recombined cells.
-The authors should analyse the loss of p57 expression in NSCs and their progeny (with respect to "all" NSCs within the adult dentate gyrus). The authors state in the text that "...running is incapable of inducing obvious activation of NSC proliferation in p57 cKO mice". As there is already a much higher level of PCNA+ radial NSCs in the p57 cKO mice without running, this lack of proliferation increase may be rather due to a ceiling effect. This should be changed/discussed in the text accordingly. (Figure 1 ), the authors show that p57 goes down in proliferating cells, however comes up again strongly in DCX+ cells and disappears in the mature NeuN+ neurons. This expression pattern would imply that there might be an additional role of p57 in DCX cells. In Figure 4 , the authors show that p57 cKO mice have substantially more DCX positive cells than control mice. The lack of p57 does not seem to affect the DCX cells in the cKO mice, as they also have more newborn NeuN positive cells. This high p57 expression in DCX but apparent lack of function in this cell population should be discussed/speculated on in more detail in the discussion.
Referee #3
The manuscript by Furutachi et al addresses difficult issues at the interface between quiescence, proliferation, differentiation and depletion of neural stem cells in the adult mammalian brain. The authors elegantly show by a number of in vivo manipulations and quantification of multiple parameters that deletion of the cell cycle inhibitor p57 increases proliferation of radial, supposedly quiescent, neural stem cells leading to increased neurogenesis. Consistently, increased proliferation by physiological stimuli (running) is impaired in p57 mutants. Interestingly, increased neurogenesis by deletion of p57 can be achieved also in the aged brain while its prolonged deletion ultimately leads to depletion of the stem cell pool.
The data extend previous reports and provide novel information critical in elucidating an on-going debate in the field aimed at clarifying the relationship between stem cell proliferation and depletion during life and aging. Very recently, several contrasting hypotheses have been proposed that have sparked a hot debate followed by numerous editorials an comments in the most prestigious journals.
Here the authors show that a pool of neural stem cells can be activated in the aging brain and this is highly relevant for the use of the endogenous stem cell pool in future approaches to regenerative therapy of the aging brain. Despite minor possible improvements in its form, the manuscript is clearly and logically presented and the data strongly corroborate the authors' conclusions.
I only have a small list of minor improvements that the authors may consider to further substantiate their claims.
To start with, i believe that the authors deserve the right to make stronger points when emphasizing the relevance of their findings in the context of the current debate. Certainly the points are made (!) but it kind of gave me the impression that the text is quite tame and perhaps too modest while more impact and emphasis may seem appropriate to deliver the message to the less-informed and up-dated reader. Despite this personal opinion on the style, the authors state that p57 deletion has no effect on the proliferation of IPC and that this population is increased only as a result of the expansion of NSC. To substantiate their claim the authors show that a similar proportion of Tbr2 or Dcx+ cells are Ki67 or Pcna+ (Fig. 4) . While circumstantial, this set of data is not conclusive because it may still be possible that, while the really same proportion of IPC is cycling in p57-/-, they now do cycle at an accelerated speed. This possibility is perhaps not so likely but it exists and the authors may discuss this in the text, specially in connection to several studies linking cell cycle length, quiescence, neurogenesis and discussed in recent reviews specifically focussing on age-related cognitive decline and neural stem cells. 
Referee #1

The results of this study are important as very few cell cycle regulators are known to control the activity of adult neural stem cells. The manuscript is overall well documented and convincing, and can be published without revision.
Response: Thank you!
Referee #2 -This is an interesting and solid study. The results are not completely unexpected given the previously described function for p57 in other somatic stem cells. Unfortunately, the authors did not use a reporter mouse line, which would have enabled them to restrict their analyses to recombined cells. -The authors should analyse the loss of p57 expression in NSCs and their progeny (with respect to "all" NSCs within the adult dentate gyrus).
Response: As suggested, we analysed the efficiency of the loss of p57 in radial NSCs (GFAP + Nestin + radial fiber + cells) by performing immunohistochemisty with a series of coronal sections prepared from the whole dentate gyrus of p57 cKO mice and control mice. p57 cKO mice showed a 48% reduction in the number of p57 positive radilal NSCs compared to control mice. We also counted the total number of p57 positive cells, which contains NSCs and their progeny, in the dentate gyrus of p57 cKO mice and control mice. p57 cKO mice showed a 38% reduction in the total number of p57 positive cells in the dentate gyrus compared to control mice. This difference in the KO efficiency may be due to the existence of cells that had become postmitotic and p57 positive (such as S100β + cells) before tamoxifen administration.
We added the following sentences in the main text:
"This increase could be an underestimation since the p57 gene deletion took place only in a partial radial NSC population (~48%)." (see page 6) "Running resulted in significantly more PCNA + radial NSCs in the SGZ of control mice ( Figures  3C, 3D and S4B ). On the other hand, it had a smaller effect on the number of these cells in p57 cKO mice, although running still tended to increase the number of these cells in p57 cKO mice probably due to an incomplete loss of p57 ( Figures 3C, 3D and S4B )." (see page 7-8) - Figure 2: The authors need to show representative images, especially for H, and J (either in the main figure or as a supplementary figure) Response: We added representative images for "figures 2H and 2J" in the main figure (figures 2I  and 2L ).
- Figure 3 Response: We agree with the referee and changed the main text as follows: "These results support the notion that p57 reduction in runners contributes to the activation of radial NSCs, and therefore running has a smaller effect on NSC proliferation in p57 cKO mice. However, this lack of significant increase in proliferation could also be due to a ceiling effect since there was already a much higher level of PCNA + radial NSCs in the p57 cKO mice without running." (see page 8)
- Figure 3 requires representative pictures.
Response: We added representative pictures for figure 3C and 3D ( Figure S4B ). Figure S4A also shows representative pictures for figure 3A and 3B.
- Figure 4 /Text: In the initial expression characterization (Figure 1) Response: According to the suggestion, we changed the main text as follows: "It has previously been reported that the CDK inhibitors such as p21 and p27 are abundantly expressed in this population (Pechnick et al, 2008; Qiu et al, 2009 ) and they share with p57 a conserved CDK inhibitory domain in their NH2-terminus and therefore a similar CDK-binding activity (Pateras et al, 2009 ). Thus lack of p57 requirement in the cell cycle regulation in DCX + population, despite the high p57 expression in this population, may be due to functional compensation of p57 by p21 and p27." (see page 8-9) (Fig. 4) . While circumstantial, this set of data is not conclusive because it may still be possible that, while the really same proportion of IPC is cycling in p57-/-,
